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RNA 干扰是一个由 dsRNA 引导的 mRNA 序列特异的降解过程。在本研究
中，体外合成对应于对虾白斑综合症病毒（WSSV）12 个膜蛋白（分子量均小于
60 kDa）基因以及一个不相关的绿色荧光蛋白(GFP)基因的长双链 RNA（dsRNA）,
分别对淡水螯虾（Procambarus clarkii）进行肌肉注射。这 12 个 WSSV 膜蛋白基
因包括：vp19, vp24, vp28, vp31, vp32, vp33, vp38, vp39, vp41A, vp41B, vp52A 和 
vp52B。实时荧光定量 PCR 结果显示，与 GFP 组或阳性对照组相比，基因特异
的dsRNA对WSSV的复制有较强的抑制作用（P<0.05）。为进一步确定vp19, vp28, 
vp32 和 vp52A 这四个基因对应的 dsRNA 的抑制效果，进行了逆转录 PCR 实验，
结果表明，在这四个基因中，vp52A 对应的 dsRNA 抑制 WSSV 转录的效果最好。
作为 WSSV 四个主要膜蛋白(VP28, VP26, VP24 和 VP19)之一，VP19 的功能研
究相对较少，本研究发现，通过对感染 WSSV 的螯虾注射对应于 vp19 的 dsRNA，





有效地包裹形成成熟的 WSSV。基因特异 dsRNA 的使用，将为 WSSV 特定基因
功能的进一步研究提供一定的科学依据。 
 



















RNA interference （ RNAi ）  is the process by which dsRNA directs 
sequence-specific degradation of messenger RNA. In this study, freshwater crayfish, 
Procambarus clarkii, were intramuscularly injected with double-stranded 
RNA(dsRNA) corresponding to 12 envelope protein genes ( protein molecular mass < 
60 kDa) of White Spot Syndrome Virus (WSSV): vp19, vp24, vp28, vp31, vp32, vp33, 
vp38, vp39, vp41A, vp41B, vp52A, vp52B, and an unrelated dsRNA of a green 
fluorescence protein (GFP) gene. Quantitative RT-PCR analysis showed that 
gene-specific dsRNA resulted in higher inhibition of WSSV replication, compared 
with the GFP group and positive control (P<0.05). RT-PCR was carried out to further 
determine the suppressive degree of dsRNA corresponding to vp19, vp28, vp32 and 
vp52A, the results showed that vp52A-dsRNA was of most efficiency in inhibiting 
WSSV transcription among the four genes selected. As one of the four major virus 
envelope proteins (VP28, VP26, VP24 and VP19), the function study of VP19 is 
limited. Our study showed that VP19 could significantly reduce virus infectivity in 
WSSV-challenged crayfish by injection with vp19-dsRNA. Ultrathin section and 
immunoelectron microscopy (IEM) showed that knocking down the WSSV VP19 
could result in abundant virus-like particles (VLP), which lacked the outer layer 
memberane. Transmission electron microscopy (TEM) demonstrated that the VLP 
was mainly spindly nucleocapsid loosely coated by a thin envelope. SDS–PAGE 
demonstrated that the protein composition of VLP was identical to normal virus 
particles, while the content of VP19 and the other 3 main envelope proteins decreased 
significantly. These results showed that VP19 played a vital role in connection during 
virus assembly. When it was knocked down, the outer layer membrane could not coat 
efficiently to form the mature WSSV particles. The use of gene-specific dsRNA may 
provide some scientific evidence for the further study of WSSV specific gene 
function. 
 



























对虾白斑综合症病毒(WSSV)RNA 干扰及膜蛋白 VP19 在病毒组
装中功能的初步研究 











(White spot syndrome virus，WSSV)，逐渐得到了普遍认同。2005年，国际病毒




缩写(Abbreviation) 英文全称(Whole name) 
LNBV Lymphoid cell nuclear baculovirus 
RV-PJ Rod-shaped nuclear virus of Penaeus japonicus 
HHNBV Hypodermal and hematopoietic necrosis baculovirus 
NOSV Non-occluded shrimp virus 
PcBLV Penaeus chinensis baculo-Like virus 














对虾白斑综合症病毒(WSSV)RNA 干扰及膜蛋白 VP19 在病毒组装中功能的初步研究 
PmNOB II Paeneis monodon non-occluded baculovirus II 
MBV Penaeus monodon type baculovirus 
PRDV Penaeid rod-shaped DNA virus 
PAV Penaeid acute viremia 
CBV Chinese baculovirus 
PCBV Penaeus chinensis baculovirus 
WSBV White spot syndrome baculovirus 
WSDV White spot disease virus 
WSV White spot virus 
















层囊膜。完整粒子大小为(250-380) nm ×(70-150) nm，一端有尾状突出物，核衣





















WSSV 具有广泛的宿主谱， 在甲壳纲(软甲壳亚纲、桡足亚纲) 和昆虫纲动
物中均有其敏感宿主， 软甲壳亚纲动物宿主多为十足目的种类， 并以虾蟹为主。
W SSV 除了能使众多种类的虾蟹感染发病外， 还能感染其它更多种类的虾蟹， 
但这些虾蟹不一定发病， 也不一定出现感染对虾典型的甲壳下白斑肉眼可见症
状， 它们只是作为WSSV 感染对虾的中间宿主。 
（2）WSSV 的传播途径 
WSSV 的经口摄食自然传播感染途径已得到认可, 浸泡或共居是否为
WSSV 的传播感染途径还不很明确, 而KV Rajendran 等[16]用PCR 和原位杂交
均检出了共居感染对虾阳性。显然由于使用了原位杂交和PCR 这样灵敏的检测









WSSV 没有可用于增殖的细胞系, 感染用对虾价格昂贵, 饲养不易, 带毒者
多, 使得在实验室尤其在那些远离海洋的实验室很难展开W SSV 的研究工作。
研究者们尝试用克氏原螯虾(Procamburus clarkia 简称螯虾)作为增殖WSSV的动
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